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Differences in the mobility of leg joints in different domestic 


duck breeds. Uch.sap. KHGU §2:265~269 '54, 


(MIRA 11:12) 


1. Kafedra zoologii poxvonochnykh Khar'kovskogo gosudarstvennogo 
universiteta (sav. kafedroy prof. I1.B. ¥ulchanetskiy). 
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USSR/‘Meadow Science. 
Abs Jour » Ref Zhur - Biol., No 4, 1958, 15448 


Author + LeI. Gaydukevich 
Inst : The All-Union Scientific Institute for Foodstuffs 


Title : Tho Making of Meadows dn Waterless Valley Plains 
(Zaluzheniye sukhocol'nykh lugov). 


Hadi 
Orig Pub : Zenledeliye, 1957, No 4, 84-86 


Abstract : The All-Union Scientific Institute for Foodstuffs con- 
ducted research in the course of 1952-1955 on the ac- 
eeleration of renewal of degenerated meadows The 
productivity of the natural meadow selected for testing 
was poor. One was not able to get more than 6 centnars 
per hectare of very low quality dry matter form the very 
best lots. The best results after replowing and fertili- 
zing the natural neadow was obtained fron neadow making 
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USSR/Meadow Science. 


Abs Jour : Ref Zhur - Biol., No 4, 1958, 15448 


under the crust during the springtime (about 89 cent} 
ners per hectare and 758 kilograms of digestible albu- 
min per l hectare). The making of crustless meadows 
in the summer on black and lupine fallow land turned 
out less effective. 
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TANG desi ik baie erst 
Simplifying accounting for products and materials on state farms. 
Bukhg.uchet 15 no.9:16-21 S '56. (MLRA 9:11) 


(State farms—Accounting) 
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AUTHORS : Alekseyevskiy, Ne Yee, Gaydukhov, Yu. P. 
SSS at " 
TITLE: The Fermi surface of lead nak 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki. ve 41, 
no. 2 (8), 1961, 354 - 362 


TEXT: An attempt was made to determine the topology of the Ferm’ surface 
of lead. Lead was chosen since the de Haas ~ varr Alphemr effect nas been 
studied most thoroughly for thia metal. This makes it possible to com-. 
pare the results of two different methods of investigating the Permi 
surface. Rod-shaped lead single crystals grown by the method of 
Chokhral'skiy and plates cut out of single crystals grown by the Obreimov~ 
Shubnikov method were used as specimens. Measurements of resistivity 

at room and helium temperatures yielded # 300/84. ~» 6000 - 10,000, The 


measurements themselves were made at 4.2°K in a potentiometer circuit with 


a sensitivity of 1072y. The angular dependence cf resistivity and of the 
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Hall emf was measured in a 23~koe field. Tne magnetic field was rotated 
in a plane perpendicular to the axis of the specimen. The Hall emf was 

measured both in plates and in round specimens. The results obtained sre 
graphically represented. Pig.1 illustrates scme characteristic oases of 
the angular dependence of resistivity 2y(9) « where 9 is the angle of ro- 


tation of the magnetic field. A quadratic increase of resistivity ir the 
magnetic field could be observed within a wide range of angles. whereas 
gaturation wag found only under certain conditions, e.g, for E\t10} and 
#} [112] with Pyfor4) » The 2 yi) diagram shows narrow, deep minima in these 


field directions. The type of Fermi surface can be determined frem the 
stereographic projection of the singular directions of the Magnetic fielde 
It is a "spatiai network of corrugated cylinders", the axes of which are 
parallel to the direction f1it}. This is one of the simplest types which a 
metal with a cubic lattice cart have. An estimate of the diameter of tne 
"eylinders" yields (0.18 + C.03)b, where b is the perigd of the reciprocal 
lattice in the [001] directions; > = 2(2m/a), & = 4.94 A» Tne mean diameter 
qd. of the "corrugated cylinders”, which form the open Fermi surface of lead, 
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can also be estimated from the Hall constant R in the [110] direction. 
This is done with the use of formulas obtained by I. M. Lifsnits and V. G. 
Peschanskiy (ZhETP, 35, 1951, 1958). One finds a& 0.16 b, from whish the 


volumes of the open surface (0.11 b’) and of the closed surface (spheres of 
radius re0.3 b) can be calculated. The Fermi surface in the (710) plane 

is schematically shown in Fig.6. The results presented here are compared xX 
with those obtained by A. V. Gold from the de Haas ~ van Alphen effect. 

Gold found three groups of oscillation periods of susceptibility OAM). 
Theoi-type oscillations may be related to the closed “perforated” Fermi 
surface,(short-period oscillations, insignificant anisotropy of the period 
in all #-directions). The bets and gamma oscillations correspond to the 
maximum and minimum cross sections of the open Fermi surface (f4- weak 
anisotropy, »- strong anisotropy). Academician P. L. Kapitsa is thanked 
for his interest in the work. There are 7 figures, ! table, and 10 refer- 
ences: 5 Soviet and 5 non-Soviet. The three-most important references to. 
English-language publications read as follows: J. R. Klauder, J. EB. Kunzler, 
Phys. Chem. Solids, 18, 256, 1961; A. Y. Gold. Phil. Trans. Rey. Soc., 251, 
85, 1958; W. A. Harrison. Phys. Rev. 118, 1190, 1960. 
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ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute cal 
of Physical Problems of the Academy of Scienoes USSR) 


SUBMITTED: March 22, .1961 
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MIL'SKIY, 0.V. [Mil's'kyi, 0.V.]; GAYDUKHOVICH Kh.Ya. [Haidukhovych, 
Kh,JA,]; SHLESTOVA, 3.V. 


ing fat content 
fractometric method for determin 

mre iano and semiprocessed products tor Pet en es 
nanufecture: Khar. pron. no.2376=80 Ap-Je '62. MIRA 


1, Ukrainskiy nauchno-issledovatel' skiy institut pishchevoy 
pemrennne (Baked products—Testing) 
(Refractoneter) 
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Refractometric method for determining sugar content of gingerbread. 
Kharcheprome n0.4250-53 O-D '63. (MIRA 1731) 
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Pneumatic transportation of molding sand, Ut. proizy, no,2:12-13 
F '58, (MIRA 1233) 
(Sand, Foundry) (Pneumtic-tube transportation) 
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GAYDUKOY, A. Khe, Cand of Vet Sci — (diss) "Study of the virulent properties of the 
pathogens of piroplasmosis of dogs (Piroplasma canis Piana et Galli — Valerio, 1895)-" 


Leningrad, 1957, 7 pp, (Leningrad Veterinary Institute) 100 copies (KL, 2%57, 92) 
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: : USSR | 
: OZE2rel., Yo. 3 1Yos, 30. Lazes 
\ * Kolabskly, N. A., Gaydukov, A. Kh, 
Be * Leningrad Veterinary Institute) "7-7" 
| es * Experiments on the Attenuation uf Virnient | 
i Properties of the Pathogens ot Equiv 
| oasen. piu. , Muttalliasis 
\ a a ee “Sb. rabot Leninger. vet. in-t, 1957, No 16, 80-83 
gener ink 


* When colis were Infected with the blood of horses 
containing Nuttallia egui 27-38 dys atter its first 
passage il was impessinle io produce the disease 
in the colts which nad recoveres from the 
injection of nuttallias which had heen passaged 
3times, The same results were obtained in colts 
after the injection of blood containing these 
parasites which had been passaged 4, 5, and 7 
times, The pathogen of equine nuttalliosis when 
passaged through the bodies of susceptible 
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USSR / Diseases in Animals. Diseases Caused by Protozoa R 
Abs Jour: Ref Zhur-Biologiya, No 16, 1958, 74234 

Author 3 Smirnov. 4. M.3 Chizh, 4. N.e3 Gaydukov, A. Kh, 

Inst : Leningrad Veterinary Institute 


Title : Test of the Natural Gastric Juice of Horses for 
Coccidiosis in Young Chicks and Rabbits 


Orig Pub: Sb. rabot Leningr. vet. in-t, 1957, vyp. 16, 92-96 


Abstract: It is shown that the natural gastric juice (NGJ) of 
horses given to young chicks for several days in 
the form of a drink for 20 to 30 minutes before 
feeding gives a positive result during treatment 
of coccidiosis. The appetite of the young chicks 
is increased; general condition and liveliness is 
improved. Deaths cease. A test of the comparative 
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SHELDYBAYEV, B.F.; PETROV, A.A.; SMIRNOV, Yu.S.; KOLESNIKOV, 
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LIPOMBBGKIY, A.Ya.; DANYUSHEVSKIY, V.S., VEDISHCHBY royce 2~ 
ALENSPYEV, L.G.; KRASYUK, A.D.; IVANOV, GA, 


Author's communications. Neft. i gaz. prom. no.2:67-68 
Ap-Je '64, (MIRA 17:9) 
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[Corn, the most ine 
xpensive forage] Kukuruza — 
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(Corn (Maize)) (MIRA 4212) 
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by tenhé 
bf sfructur 
G,: 5 eo 
ansh, Fis, Metal, Aked. Nave S.SS.R., Ui 
~ No. 18, 80-5: cf. oreceding abstr.—Allays of 30K 
. oat Al dad with 9,.02.0.16%-Al were prepd. in open uing- 
teslte crucibles. : Specimens 10°, 10 X 55 tam. were ail- 
qaenched from 1160°, tempered fce | hr. at temps., f, from 
- 200 to 600° in 60° Intervals, quenched in water, and notched _ 
for tensile teats. The curves of the impact strength ay va. t 
of the alloy without Aland with only 0.025% Al varied very 
litties a pronounzed. min. ‘at 360% followed by a sharp rise 
-and a shallow nin, at 400%, indicating the presence of both - 
irreversible and reverstkle orittlaiess, The fracture at rhe 
belttlendss range was coarse-eraindd, The os va. ¢ curves of 
the.alloya with 0.05 and 0.16% Al exhibited only a eight, 
min. at 360°, and the fracture showed an incretdad amt. of 
fine-grained austesite, To det, whether the effect of Al, tee 


, 


a he et NA gy me eth 


an ne an ot 


ducing the irreversibie brittleness, was duc to the forntatlon 
"of Al nitride, thus preventing the formation of Cr and Mn 
nitrides (cf. Schrader, ef ai., C.A; 44, 4309/} or to the ine | 
crease of “fine-grained structure (cf, Houdremont and °; 
Schruder, C..4. 33, 3783) alloys cunts. 0.03 and 0.15% Al 
were prcpd. in sccua (0.05-f mm. He}. The excess of Al 
. secuted the absence of N and 0.03% of Al was not enough - 
to affect ay. The ag va. f curves of both alloys were pratt, 
“ cally identical, passing through a sharp min. et 350° and a 
*shallower one at a higher fevel at *, No effect on the 
stain structure was nated. Conclusion: the effect of Alon 
a, was due to the increase of the fine structure rather than 
+ to the prevention of Cr and Mn nitride formation. > 
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1. Ural'skiy filial Akademii nauk SSSR, 
(Potassium fluotitanate) (Aluminum) 
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AUTHORS: Gaydukov, G.V., and Volkova, N.M. 
TITLE: Production of cast vanadium 


PERIODICAL: Akademiya nauk SSSR, Izvestiya. Sibirskoye otdeleniye, 
no. 2, 1961, 43-49 


TEXT: In the production of ductile vanadium, the competing proces- 


ses consist of reducing vanadium trichloride with magnesiun, V50, 
and V5 02 with calcium as cited by U. Rostoker (Ref. 1: Metallur- 


giya vanadiya (Metallurgy of Vanadium), pod red. Ye.M, Savitskogo, \ 
IL, M, 1959) ana V503 with carbon in vacuo as cited by A.Yu, vi 


Polyakov (Ref. 2: Osnovy metallurgii vanadiya (Principles of Vana- 
dium Metallurgy), Metallurgizdat, HM. 1959). One of the principal 

drawbacks of these methods is that vanadium is obtained in powder 
form, in granules of various sizes and in sponge form (by the last 
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method) and conversion of these into compact metal requires long 
heat treatment or high melting in vacuo. The advantage of thermal 
calcium reduction of vanadium oxides is that it cuts down subse-- 
quent steps and being an exothermic reaction it provides most of 
the heat required. The process was investigated and perfected by 
Marden and Rich /Abstractor's note: Names taken from Russian7, who, 
in order to increase the solubility of slag, added to it 1 Mole of 
CaCl, per every mole of CaO formed. R. McKechnie and A.U. Seybolt 


(Ref. 3: Preparation of ductile vanadium by calcium reduction. J. 
Cheii. Soc. 97, 311, 1950) by means of iodine addition kept the re- 
duction temperature at the melting point of vanadium. The extrac- 
tion was 74 @ and metal purity 99.5 %. The process is uneconomical 
and of poor efficiency. H.A. Wilhelm and I.R. Long (Ref. 4: Am, 
Pat. 2700606, 1955) solved the problem by using a comparatively in- 
expensive sulphur instead of iodine. The authors point out that 
they have already used calcium sulphide thermit method for reduc- 
ing titanium, niobium and vanadium oxides. The present report deals 
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with the use of this method for producing cast vanadium. From con- 
sideration of the free energy changes for reducing vanadium oxides 
to vanadium, an effective reducing agent -- for instance metallic 
calcium -- is needed. Fig. 1 shows the change in free energy for 
the reduction reaction of vanadium oxides, In contrast to carbon, 
aluminum and silicon, metallic calcium is not soluble in liquid or 
solid vanadium and the reduction process is, therefore, carried out 
at higher pressures, under which partial pressure of calcium vapour 
is appreciable. The presence of oxygen greater than 0.07 %, sul- 
phur 0.010 @ and nitrogen 0.03 % in metallic vanadium greatly re- 
duces its malleability, while the metal with low concentration of 
these impurities is quite malleable (Vickers Hardness less than 
150 units). Nitrogen is the principal impurity and this should be 
removed, and since both metallic calcium and Vo05 contain nitrogen, 
steps must be taken for its removal. To do this calcium is dis- 
tilled in vacuo (10-3 mm at 865-9009C) as quoted by W.J. McCreary 
(Ref. 6: High Purity Calcium, J. Metals, 10, 9. 615, 1958) while 
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Vo05 is partially reduced with hydrogen at 900°C for 3 hours to 
V203 with subsequent vacuum treatment at 450-500°C at 5 + 107? mm 
to remove moisture and absorbed hydrogen. Hence, the reagents were 
of the following purity: V203: V - 63.98-66.45 %; Ti - <0.1 %; Fe, 
Mg, Ni, Ca, Cu, all 0.1 4; N< 0.003 %; H 20.008 %; Al<0.01 4%; 
Si<0.08 #. Caz C - 0.003 #; Mg - 0.005 4; Fe - 0.003 %; No - 
0.003 %; Op ~- 0.015 %. The powder § was obtained by the thermit 
method. The reagents in proportion Vo03 : S : Ca = 10: 3 : 19 


were compressed into briquettes (40 x 30 mm) using a pressure of 
1200-2400 kg/cm2. The charge of 1600-3200 g ‘was placed in a molyb- 
denum reactor inside the steel casing. The reactor was fitted with 
a dropping funnel and the base of the casing was made of a water. 
cooled copper plate. The whole apparatus was evacuated to 10-3 mm 
and then filled with purified argon to 1.1 - 1.25 atm. Initial 
heating to 300-320°C was done to start exothermic reaction of § 
and Ca. The overall heat of reduction reaction brought the fumace 


Card 4/10 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520009-5" 


"APPROVED FOR RELEASE: 07/19/2001 SN ROP OP ea Tease eeee 


21146 


AD /000/002/001/001 
Production of cast vanadium D229/D301 


to 2500°C. The final pressure increased to 8-12 atm. The product 
of vanadium ingot aifd ‘slag was crushed and leached with water and 
10 % HCl sol. to separate them. The effect of briquetting and the 


tion: V203 + 13 Ca = 2 V + 3 Cao + Q. The excess of Ca required is 
60 % of the theoretically needed quantity, and sulphur,1.5 mole 
per mole of V203. In conclusion the authors*state that the techno- 


logy of production of metallic vanadium in the form of ingot has 
been proposed. The vanadium ingot obtained with the composition 

Vi - 98.7 #, 02 - 0.21 %, No < 0.035 %, S< 0.05 , shows an in- 
crease in hardness. In order to obtain malleable vanadium required 
for cold working of metal, further investigation is required, 
possibly with the use of purer Feagents. There are 4 figures, 3 
tables and 7 references: 3 Soviet-bloc and 4 non-Soviet-bloc. The 
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references to the three English-language publications read as 
follows: R. McKechnie, A.V. Seybolt, Preparation of ductile Vana- 
dium by calcium reduction, J. Electrochem. Soc. 97, 311, 1950; 
HA. Wilhelm, I.R. Long, Am.pat. 2700606, 1955; W.J. McCreary, 
High-purity calcium J. of Metals, 10, -9, 615, 1958. 


ASSOCIATION: Ural'skiy filial AN SSSR, Sverdlovsk (Ural Branch. 


AS USSR. Sverdlovsk) 
SUBMITTED: May 25, 1960 
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AUTHORS: Gaydukov, G.V.; Shveykin, G.P.; Alyamovskiy, S.1. 
tainngy orntraiainniadeene ee Ae" 


TITLE: Reducing the waste products of niobium-tungsten alloy 
SOURCE: Tsvetny*ye metally*, no. 2, 1964, 82-83 


TOPIC TAGS: niobium, niobium alloy , arc smelting, shavings, 
vacuum treatment, sodium fluoride, selective solvent, nitric acid, 
ferroniobium, permanent electrode, tungsten electrode, lattice 
spacing, hydration method 


ABSTRACT: The waste products remaining after the mechanical pro- 
cessing of niobium and its alloys, such as shavings, chips, etc., 

can be reduced by the hydration method followed by sintering. But 

the resulting metal is porous and requires further smelting. This 
investigation, therefore, deals with the possibility of purifying the ~ 
waste products of niobium-tungsten alloys by chemical methods to 
producing specified-quality ingots by way of arc eneh ne and ther- 
mal treatment of the alloys in a vacuum. It appears that a pre- 
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liminary chemical processing of the waste preducts makes it possible 
to eliminate the oxidized layer of shavings as well as the possible 
mechanical impurities. A study of the relationship between the 
shavings’ dissolving speed and time at a temperature of 60 C re- 
vealed that the initial dissolving speed is the fastest for. the : 
shavings containing a large quantity of impurities, but after the 
first 5-6 minutes it is reduced to below the dissolving speed of 
similar shavings containing a large quantity of the oxide phase. 
The physico-chemical properties (hardness, plasticity, microstruc- 
ture and lattice spacing) of the alloye made from the shavings pro- 
cessed by chemical or vacuum methods were proved to correspond to 
the properties of standard alloys. Orig. art. has: 1 table. 


ASSOCIATION: None 
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Rubber coating of metal-cord cloth in a cord calence- unit, 
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1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
1 Omskiy shinnyy savod, 
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(Dyes and dyeing—Rayon) 


vatel 'skogo 
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AUTHORS: Gaydukov, L.G,. Novegrudskiy, V.N. anc Fekidev, E.¢. , 
TITLE: The Problem of the Phas se. Composition of the Chroniun- 
Tellurium Syston. ‘Mette r to the Sditor, 


PERIODICAL: Fizika : matallov i metallovecéeniye, 1960, Yel 9, Nr l, 
pp 152-154 (USSR) 


ABSTRACT: K-ray and magnetic measurements have heen carried ous oy 
Haraldsen but stili insufficient work has been done on 
the Cr-Te system. Tharefors tuvther sglectricai and 
magnetic measurements wore madg. Alloys con utaining 5 to 
95 atomic % Te were prepared trom Cr and Se pewders, 
Alloys containing up tc 50% atomic @ Te were heat-treated 
at 700 °C and those with more than 50% at 500 CC for 50 
hours. All the prepared alloys were ferromagnetic at the 
temperature of liquid nitrogen. The temperature 
dependence of the electrical resistance of the alloys was 
Studied, from which the Curie temperature was found. This 


Card was checked by the effect of temperature on the magnstic 
ey 


1/2 properties, Matallographic oxamination showed that tha 
region of solid solution, if i6 exists, is in the region 
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Ah. 1909 (1038, 1/94, 16.0) 3004/8070 

AUTHORS: Gaydukov, L, Gey Grazhdankina, N, P., Fakidov, I. ¢, 
See a nkina, N, P. a 

TITLE; Investigation of the Temperature Dependence of Spontaneous 


Magnetization of Chromium Telluride J 
PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 4(10), pp. 917-922 


TEXT: The aim of, the authors was to find out whether chromium telluride 

is ferroma eticbor ferrimagnetic, For this Purpose, the temperature 
dependence of the SPontaneoug magnetization Og was investigated in the XxX 
neighborhood of the Curie point. The chromium telluride was prepared by - 
melting together powders of chromium and tellurium, Fig. 1 shows the 
Magnetocaloric effect 4ST as a function of of, a2 was obtained by 


extrapolating to 7 = Q, Fig. 2 shows Hj/o = f£(02), a = -a/B was obtained. 


from ag + Ba? = H (tT), and was found to be in good agreement with the 
experimental data. In the temperature range [T - O6rl $14.5 C, a isa 
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linear function of temperature; da/aT = 40, while p remains almost 
constant and lies between 1 and 0.8. The Curie temperature determined 
from the condition a= 0 is 60°C; this is Somewhat higher than that 
determined from the magnetocaloric effect $7208)» from the temperature 

» and from the maximum 
cf the galvanomagnetic effect (58.0°¢), Sg obtained by the three methods 
are compared in Fig. 3. The results agree well with each other in the 
range T< @r. The rate of change of the Spontaneous Polarization of CrTe 
brought about by temperature was determined from equation (2): 


(9,/s,)° = fa - T/@,) ; § was found to be 2.40 - 2.46 (Fig. 4). In the 


paramagnetic region, the Magnetic susceptibility obeys the Curie - Weiss 
law XxX a ci(r - 6), where C = 1.97, and 9 347°K. The authors interpret 
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AUTHORS Greshdankina, N. P., Gaydukoy, 1. G+, Rodionov, kK, P., 
; Oleynik, m. I., Shcehipanov, | ay ae 


TITLE: Effect of pressure on the electrica) resistance and the 
Galvanomagnetic effect in chromium telluride xg 

PERIODICALs | Zhurnal eksperimental "noy i te: reticheskoy fiziki, v. 40, 
NO. 2, 1961, 433-440 


TEXT: The temperature dependence: of the electrical resistance and the ace. 
isothermal lines of the &alvanomagnetic effect r a 48/R were measured in... - 
the ‘enpergture range of magnetic *ransformation at a pressure of ‘ 
4600 ke/em*. A high-pressure chanber of austenitic steel was used for 

the measurement. The object to be observed was Placed in the lower oe 
Part of the chember which was situated between the Poles of an electro... * 
magnet. There were five electric leads in the upper part of the chanber, amet? 
One of these Was used for measuring the electrical resistance 7 
Manganin manometer. The other four leads were us 
of the electrice) resistance of the Preparation a 
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temperature, The hydrostatic pressure in the chamber was produced by 
means of a high-pressure compressor according:to the System of 

Le. F, Vereshchagin,. Measurenents showed that the electrical resistance - 
of chromium telluride increased with the pressures no hysteresig effect 


was observed. In the pressure range used Rr aR/ap Was equal to 


(157.5)1074kg""om?, on the basia of nist af Ta® assumed that a con - 
preagion on all sides must lead to a shirt of the Curie point of oe 
chromium telluride toward lower temperatures, However, this effect nust fe 
be sufficiently large. Direct measurements of the temperature dependence . |: 
of the clegtrical resistance at atmospheric pressure and a pressure of ear : 
4600 ke/eon gave for the Curie point the values 58°C and 31 C, : eae oP 
ae. ‘respectively, The following formula holds for the change of the Curie... =: 
oni ys.. point a6,/dp of chromium telluride caused by a change in the pressure 


on all sides: d0,/dp é (-5-940.3)-1073deg eka” m2 (10 This was as 

“checked by @ measurement of the galvanomagnetic effect r= AR/B at high : 
|, pressure. In thig case, €0,/dp vas determined for a Pressure of -: Bee 
a | Card 2/5". hi. a ; = ae — : Baila. sage ce 
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4600 ke/en? and a field of 8000 oe fron the shift of the maxinus of the 
t : 


&4lvanomagnetic effect. I¢ was found tha 


d8-/dp = 6.264973 deg-kg~'-om?, By means of the compressibilit 


(= (2243)+10°7en*ke, 40¢/a¥ was determined to be 3.241925 deg-cm?, The 


Change of Curie temperature is related to the reduction in the inter- ve 
atomic distance On account of the substitution of tellurium atoms by 
selenium (Crte, Se). In order to obtain exact results on the 


temperature of magnetic transfornation cé she alloy Crte, Se, and on 


the dependence of ites change on the volume of the unit cell, three 
different methods were used for the deteraination of 6 


c° Pirst, it was es 

determined from the bend of the R(T) curves; secondly, from the maxiaunm ; 
of the &alvanomagnetic effect; and thirdly, *rom the vanishing of ee 

: Spontaneous Ragnetization, deterained by the method of "thermodynamic 
Coefficients” (7 . 8, for a « 0), Aleays the sane value Was obtained for 


de./av, which showed that the integral of volume interaction in the 
- Cara 3/5 : 
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cell. The dimensions of the unit cel) were determined by X-ray analysis, aa ; i 


telluride ana CrPey 93Se6 ops rvH/3, eo. T>6, the authors obtained Pe: 


TvH. The dependence of the Galvanomagnetic effect on the temperature 
in Crfe and in Crte, Se, 07 at atmospheric Pressure ag well as at a 


9 pases 4 : 
= Pressure of 4600 ke/act Wee studied. re Was found that for T<6, the Se os 


. Pressure leads to an increase in the adsolute Value of the Balvano- — . a 2 
Magnetic effect in Crte, but for t> 8, (in the Paranagnetic Tange) the js 


‘*(1/@,) curves for atmospheric pressure and for Pe 4600 kg/cm? : 


coincide. This shows thet the change in the &alvanomagnetic effect 
- Caused by pressure is Telated to the Change in magnetization, Inthe . 
Tange of investigation, the curves for Crte, 939% 07 tie lower than. . eo 
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those for Crfe. If it is assumed that c in the equation a = opr?/3,8/3 
(4), in which c is given by c = r/o (9, - spontaneous magnetization), aes 


moment at absolute saturation. It can then be said that the observed 


to the decrease of the thermodynamic coefficient B in Eq. (4). - . 
I. G. Fakidov and S. D. Margolin are thanked for the magnetic measure- 


ments. Yur A, Bazhin, N.S. Akulov, K. P. Belov, G. A. tseva 
Ye. I. Kondorski » and V. L. Sedov are mentioned. There are 6 figures, 
2 tables, and 15 references? 7 Soviet-bdloc and 8 non-Soviet-bloc. 


ASSOCIATION: Institut fiziki metalloy Akademii nauk SSSR 
(Institute of th 


SUBMITTED: July 30, 1960 ak 
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transformation of austenite to 
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; i Elfect of the grain size of austenite on the niortensite transformation 8 
to ates]. 38. G. Gatdukgy and Vi, Salat TIE abe re no ee core ek 


1 ORS . martensite point in steels containing 

121854 Cr, 1-595 Ni and ~0-8% C, is higher in those having a 
_coatsee austenite (produced by annealing at a higher temp.?, and this 
was confirmed by producing a structure of heterogencous grain size 
by repeated quenching from 1000°, followed by cooling In liquid N 
to promote tho martensite transformation, which was more extensive 
in tho regions of coarse grain-size. RG. Murray, 


Go a 


eee Ht Mistdtut fiskid metallov Ural'skogo filiala Akedemii nauk SSSR, 
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GRY DYNO VSG: 
SOV/137 58 8-17716 
Translationfrom: Referativnyy zhurnal, Metallurgiya. 1958. Nr 8. p217(USSR) 


AUTHORS: Pavlov, V.A., Gaydukov, M.G.. Grin’, A.V. Pereturira, I. A. 


TITLE: The Ettect ot Static Distortions of the Crystal Lattice on the 


Mechanica) Properties of Alloys ot Soi'd Solutions ot Alum-> 

inum With Magnesium (Vliyaniye staticheskikh ‘skazheniy 

kristallicheskoy reshetki na mekhanicheskiye s-ovst' a splavor 
a -tverdogo rastvora alyuminiya s magniyem) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vei 2. Moscow, 
AN SSSR, 1957, pp 257-265 


ABSTRACT: Investigations performed dealt with the effect of static dis- 
tortions of the crystal lattice on the mechan:ca! properties of 
an a~ solid solution of Al-Mg (0. 01-290 Mg) the cohesive 
forces in which are independent of the cencertrat:on of the 
solid solution. In studying the relationship between E and the 
temperature, it was established that E ard G do rot depend of 
the concentration within a relatively wide range of temperatures, 
20-700 C. The structure of alloys which had heen detormed., 
as well as the processes occurring during deformation. were 
studied by means of investigation of the internal friction (IF) 


Da eeecyar stan a Sask Pe A ages 


‘ma ip echinacea 
hac ony : 
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The Effect of Static Distortions of the Crystal Lattice (cont. ) 


within plastically deformed alloys. The IF was determined at torsional 
vibrations with a frequency of l cps. The IF graph ior pure Al exhibits one 
maximum at approximately 250°, whereas the IF graphs of alloys show two 
maxima at 130° and at 250°. In the recrystallized state, the alloys exhibit 
one maximum at 300°, a condition indicative of relaxation along the grain 
boundaries. The maximum IF point, corresponding to 250° and situated in 
the region of recrystallization (R) temperatures, is governed by the viscous 
behavior of the slip lines. In the light of dislocation theory, this maximum 
is attributable to the dispersion of energy connected with the motion of dis- 
locations (D) under the influence of external stresses. The IF maximum at 
130° is attributable to the diffusion of Mg in alloys which have been deformed, 
As the concentration of Mg in the solid solution is increased, this maximum 
is displaced toward higher temperatures (up to 200°). The energy of activa- 
tion of the diffusion of Mg throughout deformed alloys increases with increas- 
ing concentrations of Mg. In alloys which have been deformed and which 
exhibit static distortions, the additives are unevenly distributed throughout 
the volume, a condition which,as shown by experiments. significantly affects 
the kinetics of plastic deformation, recovery, and recrystallization. In the 
light of the dislocation theory, the increase in R temperature is explained 
by the fo of clouds of Mg atoms around the D's with resulting reduction 
Card 2/3 
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The Effect of Static Distortions of the Crysta! Lattice (cont. ) 


in the mobility of the latter. Bibliography: 


18 reterences. See alse RZhMet. 
1958; Nr 3, abstract 5868. : 


L. G. 


1. Aluminum-magnesium alloys--“echanicai rroperties 
2. Crystals--Distortio 3. Crystals.-~Lettices 
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Abs Jour 
Author 3 


Inst 3 
Title 
Orig Pub 


Abstract 


and Poly-Crystalline Compounds 

Ref Zhur - Fizika, No 1, 1958, 1083 
Gaydukov, M.G., Pavlov, U.A. 
———————____, 


Institute of Physics of Metals, Ural’ Branch Academy of 
Sciences, USSR. 


Relaxation of Stresses in Alloys of Aluminum with 
Magnesium. _ « : 


Fiz. metallov i metallovedeniye, 1957, 4, No 1, 123-130 


An investigation was made of the relaxation of stresses in 
alloys of aluminum with mgnesium at a temperature range 
from 100 to 300 C with initial stresses of 300 g/m. 

It was established that there is an increases in the rela- 
zation stability of Al-Mg alloys, compared with pure alu- 
minum. The increase in the relaxation stability is 
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GAYBUKOV, MG. 


with V. A. PAVLOV 
"Investigation of Stress Relaxation in Iron-Chrome-Nickel Austenitic 
Alloys with Additdons of Titanium and Niobium" p. 133 


"Investigation of Creep in Iron-Chrome-Nickel Austenitic Alloys with 
Additions of Titanium, Niobium, and Tungsten" p- lho 


Problems in the Theory of Heat Resistance of Metal Alloys, Mosecw, Izd-vo 

AN SSSR, 1958, 160 pp. Trudy, Inst. Fiz. Metal., Ural filial, AN SSSR) 
The articles in this book constitute reports on extensive studies, 

conducted between 1949 and 1954 by the Inst. Physical Metallurgy Urals 


Branch AS USSR, and devoted to the development of a general theory of heat 
resistance. 
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AUTHORS: 


TITLE: 


is 129-4-1/12 
Gaydukov, M. G., Candidate of Technical Sciences, and 


“Sadovskty,-V.D., Doctor of Technical Sciences, Prof. 


Influence of plastic deformation on martensitic 
transformation, (Vliyaniye plasticheskoy deformatsii 
na martensitnoye prevrashcheniye)., 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, No.4, 


ABSTRACT: 


Card 1/4 


pp. 2-7 + 2 plates (USSR). 


The experiments were carried out on austenitic steels 
produced in a high frequency furnace. Ingots weighing 
8 kg were forged into quadratic rods of 14 x 14 mn, 

For obtaining the austenitic state, alloying was effected 
with Cr, Ni, Mn. The chemical analyses of the tested 
steels are entered in Table 1. For investigating the 
stability of the austenite against martensite trans— 
formation due to the effect of plastic deformation 
Square specimens of 10 x 10 x 70 mm were produced, The 
specimens were heated in a salt bath to 1150°C and 
quenched in oil and, following that, the decarburised 
layer was ground off, The plastic deformation was 
effected with hand operated rolls for rolling square 
profiles. The degree of austenite into martensite 
transformation during the deformation was determined Dy 
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Influence of plastic deformation on martensitic trens? 
the magnetometric method. The location of the martensitic 
points and the intensity of trans mation of austenite 
into martensite during cooling were “investiated by the 
magnetometric method; the specimens were of 
3 mm dia and 50 ma long. The cooling speed to the 
temperature of liquid nitrogen was 5°C/min except for 
particular cases in which the cooling speed was lower still. 
The following conclusions are arrived at: ; 
1, The stability of alloyed austenite in the case of : 
plastic deformation is determined fundamentally by the 
relative positions of the martensitic point and of the 
deformation temperature, The intensity of transformation 
will be the smaller the larger the difference between the 
temperature of the martensitic point and the temperature 
of plastic deformation, In some alloy steels with a low 
martensitic point, the martensite will not form at all 
if the deformation is effected at room temperature or at 
higher temperatures, 

2. In addition to the basic temperature dependence, the 
stability of alloyed austenite as regards plastic 
Card 2/4 deformation is also determined by the chemical composition 
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129-4-1/12 
Influence of plastic deformation on martensitic transformation, 


of the steel. For steels with equal martensitic 
transformation temperatures, those alloyed with Ni and 
Cr will be more stable than those alloyed with Ni and 
Mn, 
3. Preliminary plastic deformation of austenite reduces 
the martensitic point and changes the kinetics of 
martensitic transformation during subsequent cooling. 
Lowering of the martensitic point takes place not only 
when there is a partial transformation of austenite into 
martensite during deformation but also in absence of 
martensite transformation and only as a result of plastic 
deformation, Lowering of the martensitic point after 
preliminary plastic deformation is characteristic not 
only for steels but also for carbon free iron alloys, 
4, The state of phase hardening occurring as a result 
of reversible transformation of the a-phase into the 
y-phase during heating of the carbon free alloy 
iron-nickel-manganese leads to a reduction of the 
martensitic point during subsequent cooling and to 
a change in the kinetics of martensitic transformation. 
Influence of the phase hardening on the kinetics of 
Card 3/4 martensite transformation during cooling is similar to 
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129-4-1/12 

influence of plastic deformation on martensitic transformation, 

the influence of external plastic defornuation, 

5. The position of the martensitic point depends on the 

grain size of the austenite, particularly in Cr-Ni 

steels which are subjected to martensitic transformation 

in the range of sub-zero temperatures. 

There are 11 figures, 2 tables and 7 references - 

5 Russian, 1 German, 1 English, 


ASSOCIATION: Ural Branch of the Ac.Sc. USSR (Ural'skiy Filial 
AN SSSR). 


AVAILABLE: Library of Congress. 
Card 4/4 
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129-58-5-2/17 
AUTHORS: Gayduov, J.G,., Candidate of Technical Sciencag and 
Sadovskiy, V.D., Doctor of Technical Sciences., Professor, 


TITLE: Changes in the Hardening Coefficient Connected Witn the Develop- 
ment of Martensitic Transformation Durin; Plastic 
Deformation (Izmeneniye koeffitsiyenta uprochneniya, 
Svyazannoye s razvitiyen martensitnoso prevrashcheniya 
pri plasticheskoy defornatsii) 


PERIODICAL: Metallovedenive i Obrabotka Me tallov, 1958; lr 5, 
pp 4-8 (USSR) 


ABSTRACT: In a number of austenitic steels plastic deformation at 
tenperatures approaching the martensitic point brings 
about transformation of the austenite into martensite 
and, therefore, after the usual decrease in the hardening 
coefficient, a gradual increase of this coefficient will 
take place, The authors of this paper investigated the 
particular case of hardening of austenitic steels in 
which the deformation is accompanied by a transformation 
of the austenite into martensite. In addition to 
austenitic steels, a carbon-free alloy of iron with 
nickel was also teste Rods of the tested alloys 
(the compositions of w ach are entered in a Table, p 4) 

Card 1/3 were hardened from 1200°C and fron these, specimens of 
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3 mm dia, 30 ma rate 

For investi 

deformation, dw 
by rolling ° 

specimens w 

carried out 

recording of 

the diagrar 

hardening 

degrees of 


quantity of martensite on t 3 h efficient 
of hardening during tensile Srephed for the 
Steel 25N24M2. e is grephed of the 
preliminary defo anges of the shape of 
the load vs, sati he alloy N29 (the 

iti in the sable, p 4), 

it is concluded 
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Changes in the Hardening Coefficient Connected with the Development 


of Martensitic Transformation During Plastic Deformation 


ation of austenitic stecls is 
he difference in the stability 
ect to martensitic transformation, 
ring plastic deformation leads 
ening coefficient. Some of the 
tching of austenitic steels (change 
ce of two maxima) characterise the 
the processes of plustic flow and 
mation, 
1 table and 14 references, 10 of 
erman and 1 English. 


: Ural'skiy filial AN sssp (Ural Branch of the AS 
USSR) 


, AVAILABLE: Library of Congress, 


1, Steel-Transformations 2, Austenitic S8teel-Def ormation 
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AUTHORS: 
TITLE: 


Gaydukov, M. G. and Pavlov, V. A. SOV/126-6-3-19/32 


Sane ee . a * 
Stress Relaxation in Alloys of Nickel with Copper 


(Relaksatsiya napryasheniy v splavakh nikelya s med'yu) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 3, 


ABSTRACT: 


Card 1/6 


pp 517-521 (USSR) 


In earlier work (Refs 6 and 7) investigations were 
described of aluminiun-megnesium alloys in which the 
interatomic bond forces did not depend on tle concentration 
of the solid solution and the static distortions of the 
crystal lattice increased with increasing magnesium content, 
Increases in the yield point, the ultimate strength and 
the relaxation stability were observed in such alloys 
(Refs 1 and 2). Furthermore, diffusion processes of 
magnesiun redistribution inside the volume of the solid 
solution were observed under load, which brought about a 
non-monotonous change of the mechanical properties as a 
function of the temperature and the deformation speed. 

Such diffusion processes brought about a non-uniforn 
distribution of the magnesiun along the volwie of the 
solid solution; this was accompanied by a complication of 
the elementary act of diffusion and an increase in the 
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SOV/126-6-3-19/32 
Stress Relaxation in Alloys of Nickel with Copper 


recrystallisation temperature which in turn impeded the 
development of diffusion plasticity, In nickel-copper allays thre 
is an intensive drop in the cxrscteristic temperature and the modulus of 
elasticity decreases (Refs.4 and 5), The static 
distortions of the crystal lattice are considerable at 
recom temperature but they decrease repidly with increasin;; 
temperature, In copper-rich deformed alloys an increase 
of the inter-atomic bond forces was observed which is 
probably due to the non-uniform distribution of the atoms 
in the volume of the solid solution, caused by diffusion 
during deformation and holding of the specimens at roon 
temperature after deformation; in these alloys the 
formation during annealing of the K-state is possible, 
which is characterised by a non-uniforn distribution of 
atoms of copper in the solid solution (Refs.8,9). Taking 
into consideration the properties of the nickel-copper 
alloys, it can be anticipated that intensive diffusion 
processes take place under load which are eccompanied by 
intensive stress relaxation, However, diffusion during 

Card 2/6 stress relaxation will bring about ® non-uniform 
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distribution of the atous along the volume of the solid 
solution accompanied by formation of complexes of atous 
and this will result in a decrease in the iriternsity of 

the relaxation processes, In the here described work the 
stress relaxation was studied in pure nickel and in 
nickel-copper alloys containing 10, 20, 40 and 60% Cu 
which were produced in/high frequency vacuun furnace frou 
electrolytic nickel and electrolytic copper with a 

content of admixtures not exceeding 0.05%,0f vihich 0.02% 
was oxygen. The material for the specimens was first 
smelted in vacuum for the purpose of Ccyasifying, then it 
was forged into rods of 14 x ]4 an cross section from which 
specimens with a test length of 100 mi and a diz, of 6 ma 
were produced, The specimens were anneuled at specially 
selected temperatures so as to obtain for all the alloys an 
equal grain size. The stress relaxation was studied on 
machines designed by the Ural Branch of the Ac.Sc., 
providing; for én automatic recording; of the stress 
relaxation diagrams, gene experiments were effected at 

500, 723; GOO and 650° C with initial stresses of 2 and 

4 ke &/inia » In the first case the stress was muny times less 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520009-5" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514520009-5 


mine pe erat 


8UV/126-6 -3~19/32 
Stress Relaxstion in Alloys of Nickel with Copser 


than the yield point of the alloys at the test tenperatures 
and, therefore, the stress relaxition in these was 
predoainantly by diffusion; in the second case the initicl 
stresses were near to the yield point and stress 
relaxation could proceed ulse by sliding Jcformation, The 
yield point values for the bested slloys at the teapera- 
tures 500, 550, 600 and 650°C are entered in Fable 1, ‘the 
dependence of stress relaxation for an initial stress of 
2 ky’mn¢, on the concentration of the solid solution is 
given in four graphs, Fil.1, expressed in velative values 
of the ratio - current stress/initicl stress, o/o,; each 
curve represents the stress relaxation for 2 certnin tine 
efter the beginning of the tests. In Fi,.2 the dependence 
is graphed of the stress relaxation on the concentration 
of the golid solution at 500°C and en initial stress of 
4 ikg/om©; the strongest proved to be the alloy containing, 
40% Cu and the fact is worth noting that,us regards the 
relaxation stability, the alloys can de ordered in the sane 
sequence as for the yield point velues, The follo: ing 
conclusions are arivedat: dependin, on the initinl value of 
Card 4/ethe stress, the stress relaxation can te peredoninantly due 
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to sliding deformations or diffusional; if the stress 
relaxation is predominantly due to the sliding mechanism, 
those alloys are must stuble which have the hishest 
copper content; in the case that the diffusion mechanism 
is predominant, stress relaxetion will be the aore 
pronounced the higher the concentration of admixtures; 
in the case of diffusion under load, non-uniform 
distribution of the aduixtures in the volune of the solid 
solution will take place,which is accompanied by work 
hardening of the copper-rich alloys (40 to 60% Gu) during 
the process of relaxation. In an appendix,the work of 
Kester and Schulle, Zs. Metallkunde, 1957, 48, 592 is 
quoted; these authors found that there was a chanze in 
the properties of the nickel alloy containing 5% Gu 
after annealing in the temperature range below 650°C which 
is attributed to the occurrence of near-ordering in this 
temperature range. It is stated that these data confizrm 
the assumption of the authors of this paper of the 
possibility of hardening of the alloy during stress 

Card 5/6 
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‘ Stress Relaxation in Alloys of Nickel with Copper 
relaxation as a result of neur-ordering, 


There are 2 figures, 1 table and 10 references, 8 of 
which are Soviet, 1 English, 1 German, 


ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSR 
(Institute of Metal Physics, Ural Branch of the Ac.Sc,, 
USSR) 
SUBMITTED: July 26, 1957 
1, Copper~nickel alloys--Physical properties 2. Copper-nickel alloys 


--Diffusion 3. Copper-nickel alloys--Stresses 4. Copper-nickel 
alloys--Temperature factors 
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Investigation of streas relaxation in iron-chromiumnickel 

austenitic alloys with titanium and niobium additions. Trudy 

Inst.fizemet.UFAN SSSR n0.19:13%139 '58. (MIRA 12:2) 
(Iron-chromium-nickel alloys~-Testing) (Deformations (Mechanice)) 
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Investiguting creep in iron-chromium-nickel austenitic alloys 
with additions of titanium, niobium and tungsten. Trudy Inst. 


fizemet.UFAN SSSR no.19:140~-148 '58. 


(MIRA 12:2) 


(Iron-chromium-nickel alloys--Testing) (Creep of metals) 
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24(6), 18(7) SOV/126-7-2-14/39 
AUTHORS: Gaydukov, M. G. and Pavlov, V. A. 


TITLE: Dependence of Creep of Al-Mg Alloys on Temperature and 
Applied Stress (Zavisimost' polzuchesti splavov Al-Mg 
ot temperatury i velichiny prilozhennykh napryazheniy) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Ur 2, 
pp 254-258 (USSR) 


ABSTRACT: Alloys of Al (99.9% purity) and 0.12, 1,11 and 2.20% Mg 
were made in a high frequency furnace, The ingots were 
forged into rods, from which specimens were made, with a 
working part length of 50 mm, a diameter of 8 mm, and 
threaded ends, In order to ensure an equal grain size 
for all alloys (0.16 mm), the specimens were annealed 
at temperatures specially selected for each alloy in the 
temperature range 440-460°C, The temperature was kept 
constant automatically within + 2°C, and was measured 
by two thermocouples attached to the specimen. The 
duration of testing was up to 200 hours, In Figs 1] and 
2, creep curves for pure aluminium and oan aluminium alloy 
containing 0,12% Mg are shown, from which it can be seen 
that alloying of Al with even a small quantity of Mg 
considerably increases its strength. The strength 

Card 1/3 increases further with increase in Mg content. This can 
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be seen from the creep curves of Fig 3. In Fig 4 the 
change in the logarith of the creep rate with change in, 
composition at 150-350°G and an acting stress of 2 kg/mm f 
is shown graphically. In Fig 5 curves for the change in 
the logarithm of the creep rate with concentration of the 
solid solution at 250-400°C at a stress of 0.3 kg/mm“ , are 
shown. Comparing the curves of Figs 4 and 5, it can be 
seen that as the deformation stress changes, the 
dependence of the strength of alloys on concentration 
changes considerably, From the above experiments the 
authors have arrived at the following conclusions: 
1. As a result of alloying aluminium with Magnesium, the 
greatest strengthening of alloys is observed when the 
plastic deformation mechanism is a snearing one, 
2. At low deformation rates and relatively high 
temperatures, the effect of strengthening the alloys 
decreases considerably due to development of diffusion 
plastic deformation, which is associated with the 
diffusion of magnesium atoms under the action of heat 
Card 2/3 and the deformation stresses applied, 
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There are 5 figures and 11] references, 7 of which are 
Soviet, 4 English, 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Metal Physics, Ac. Sc. USSR) 


SUBMITTED: June 10, 1958 
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AUTHORS: Gaydukov, M.G. and Pavlov, V.A. 


66232 
SOV/126-8-3-16/33 


TITLE: Dependence of Creep of Nickel-Copper Alloys on Solid 
Solution Concentration and Deformation Conditions 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3, 


pp 426-433 (USSR) 


ABSTRACT: The aim of the present investigations was to study the 
influence of change of concentration of nickel-copper 


alloys on their creep behaviour 


under conditions when 


plastic deformation occurs preferentially, either by 
slip or by a diffusion mechanism. Nickel-copper alloys 


were made at the Special Alloys 
Institute of Metal Physics in a 


Laboratory of the 
high frequency furnace 


under a vacuum of 107+ mm Hg. Electrolytic nickel 
NOOOO (99.99% Ni) and electrolytic copper with a total 


impurity content of less than 0. 


05% (among them 0.02% 


oxygen) were the starting materials. Nickel and copper 

were first re-melted in vacuum in order to remove gases. 

The ingots were forged into rods of 18 mm diameter, from 

which specimens with threaded heads were ground. The 

the specimens was 6 mm 
The specimens were 


diameter of the working part of 
Card 1/4 and the calculated length 50 mm. 
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annealed at specially selected temperatures in the range 
800 to 900°C in order to obtain approximately equal 
grain size in all alloys. Testing was carried out on 
TsKTI-2 machines. During testing, the temperature was 
kept constant within 2° and was measured by two 
thermocouplos affixed to the specimen. The time of 
testing reached 500 hours in individual cases, In order 
to study the behaviour of alloys under conditions of 
deformation by slip and by diffusion, appropriate 
temperatures and deformation stresses were selected. In 
order to ensure a preferential plastic deformation by slip 
during creep, tests were carried out at relatively low 
temperatures and high deformation stresses. Preferential 
Plastic deformation by diffusion could be ensured by 
using high temperatures and low stresses. The values of 
UTS of pure nickel and Ni-Cu alloys are shown in the table 
on p 428 (Ref 9). In Fig 1 to 3, curves are shown for the 
change in deformation, obtained at the moment of loading 
and atter definite creep time intervals, with increase in 
Card 2/4 alloy concentration for a temperature of 500°C and a 
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change in acting stresses (9, 2 and 5 kg/mm respectively). 
Similar curves are obtained at 600°C at deformation 
stresses of 5 kg/mm? (Fig 4). From the resuits of 
testing of several specimens of each alloy under 
identical conditions (testing tomperature and stress) 

the average deformation rates in the steady portion of 
the creep curves were calculated. In Fig 6 and 7, these 
results are plotted within the coordinates 

lg deformation rate - alloy composition, for temperatures 
of 500, 6CO and 700°C and two deformation stresses. 

In Fig 8, the values of external stresses persisting 
after relaxation for 84 hours are plotted against two 
initial stresses 06, (2 and 4 kg/nm* respectively). 

The authors arrive at the following conclusions: 

(1) The creep rate of Ni-Cu alloys in the tenperature 
range 500 to 700°C depends on the composition of the 
alloy and the conditions of deformation. (2) At 
relatively low temperatures and high deformation stresses, 
commensurate with UTS, at which deformation most probably 
occurs preferentially by the slip mechanism, the 
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rate is inversely dependent on the UTS. The higher the 
UTS, the lower the creep rate. Under these conditions 

of deformation, alloys containing 40% Cu possess the 
greatest strength. (3) At high temperatures and 
sufficiently low deformation stresses (stresses 
considerably lower than the UTS) diffusion processes 
occurring under the influence of stress piay the decisive 
role. In this case the creep rate increases with 
increase in the concentration of the solid solution, 

(4) In a general case the behaviour of alloys under load 
is determined by the extent to which each of the two, 
plastic deformation by slip and that by diffusion, are 
involved. There are 8 figures, 1 table and 

12 references, 8 of which are Soviet, 3 German and 1 French. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal 
Physics AS USSR) 


SUBMITTED: August 2, 1958 iy 
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Be » S/520/59/000/022/015/021 : 
. 10-9210 £021/E406. 
| AUTHORS: Gaydukov, M.G. and Pavlov, V.A. ; 
1 . Le I 
' TITLE: The Creep\or Alloys of Aluminium-Magnesium and z 
rere a Nickel-Copper Solid Solutions /) _" oes 


PERIODICAL: Akademiya navi SSSR, Ural 'skiy filial, Sverdlovsk, 
: Institut fiziki metallov. Trudy, No.22,1959,pp.107-112 


- f: TEXT: The ‘behaviour of the alloys under conditions of slip and 

; ' diffusion plastic deformation f¥as studied, Creep tests were 

. Carried out on aluminium-magnesium alloys at 150 to 400°C with 

: Stresses of 2 and 0.3 kg/mm2 and nickel-copper alloys at 500 to 

: 700°C with stresses of 5 and 2 kg/mm?, At the laboratoriya eo 

| pretsizionnykh splavov Instituta fiziki metallov (Precision Alloys — 

‘ Laboratory of the Institute of Physics of Metals), aluminium- 
magnesium alloys were prepared in a high frequency furnace using : 
99.99% Al and containing 0.12, 1.11, 2.2% Mg, Nickel-copper 

- alloys were prepared in a similar furnace in a vacuum using 

' 99.99% Ni and 99.95% Cu, Alloys containing 10, 20, 40 and 60% 

- COpper were made, The specimens tested were 50 mm long and 

' 8 mm diameter for the aluminium alloys and 6 mm for the nickel 


"alloys, The time of testing in individual cases reached 500 h, 
Card 1/11 Bree Gee “ae 
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; / 
_ Typical Sraphs of elongation against magnesium content are shown i \ 
5 ' ain Fig.l and 2, The relation betwoen log. creep rate and 
nagnesium content is shown in Fig 
/ 0.3 kg/mm? , 


increasing ess, the part played by 
diffusion p Plastic deform tion on} account of 
diffusion o an occur, At 400°C and 0,3 kg/mm2, 
the rate of Creep is little different for alloys with high fe 

_ magnesium content than for pure aluminium, Fig,5 and!6 show the ° 
relation between e p 


longation and concentration for nickfl-copper 
‘alloys and Fig.7 ana 8 &. creepl.rate and 


copper concentration, . The allo the aluminium- 
magnesium alloys, At hi 


temperatures, the lea 
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Dependence of creep in nickelecopper alloys on the concentration of 

solid solutions and deformation conditions. Issl. po zharopr. splav, 

6:6be7O 160. (MIRA 13:9) 
(Creep of metals) (Nickel-copper alloys--Metallography 


This collection of 45 articles deals with various problems in the 
production of heat-resistant alloys. Special attention is paid to the 
mechanisms of deformation of such metals as aluminum, copper, iron and 
nickel. Various defects and failures of metals are analyzed, and means of 
increasing the heat resistance and plasticity are discribed. 
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Mirmel'shteyn, V-A+ 


TITLE: Influence of thermo-mechanical treatment on the high 
temperature atrength properties of austenitic steel 


SOURCE: Akadeniya nauk SSSR. Institut metallurgii. Ieslodova- 
niya po zharoprochnyn splavam, v» 7» 1961, 202-209 


MEXT:; A complex alloy steel of the austenitic class, widely used 
in industry for manufacturing components for high temperature ser 
vice, was studied. During ageing of this steel, tne complex chroni- 
um and vanadium carbides responsible for ite strengthening are pre- 
cipitated. The material was heated to 1180 ~ 7200°C and rolled at 
1000 = 1100°C at a speed of 5.7 m/min. After rolling, the billets 
were immediately water quenched in order to prevent recrystalliza- 
tion. The cross-section of the billets obtained was 41.5 x 11.5 mm 
their length, 70 mm, and the reduction due to rolling, 25 - 30 Se 
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Control billets were heated pinultaneously with those chosen for 
thermo-mechanical treatment, and were subsequently quenched fron 
the above temperaturc. All pillets, whether thermo-mechanically 
treated or only heated and quenched, were aged to a hardness of 310 
~ 320 Hp. After heat treatment, specimens for two series of tests 
were made from the billets. One series was used for studying struc- 
ture during high temperature extension in vacuo. This also enabled 
the degree of deformation to be determined and photographs of the 
same portion to be taken at various stages of testing. Testing was 
carried out in a IMASh-5M machine at 900°C and a stress of 9.5 <& 
/an@, using specimens of 3 x 3 mm cross-section, heated by :direct 
passage of current. The second serics of tests, in which K.I. Tere- 
khov pertierpencas consisted of the standard tests for long-term 
strength at 

700°C and a streas of 32 kg/mme. For this purpose, specimens of 

working portion diameter of 5 mm and 50 mm length were used. The 
microstructure of each specimen was studied in conjunction with 

these teste, particularly any peculiarities in structure appearing 

after thermo-mechanical treatment as compared with normal quenching, ) 
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The distribution of deformation along the length of the specinen, 
the intercrystalline and crystalline plasticity and the formation 
and propagation of cracks during fracture were given particular 
attention. It was found that high-temperature plastic defornation 
of the steel investigated, under conditions in which recrystalliza- 
tion processes are ouppressed (thermo-mechanical treatment), leads 
to a considerable increase in long-term otrength. The beneficial ac- 
tion of thermo-mechanical treatnent is associated with structural 
characteristics of the steel which arise during high temperature 
plastic deformation. and are fixed by cooling at a sufficiently high 
rate. Such characteristics are the complex geometry of grain boun- 
daries, grain fragmentation and further refinement of the fine cry- 
stal structure. These structural characteristics of the ateel re- 
tarded the development of fracture during creep, since (a) the cha- 
racteristic serrated grain boundary structure retards the amalgana- 
tion between micro- and macro-cracks; (b) breaking-up of the fine 
crystal structure, and an increase in the density of immobilized 
dislocations render plastic deformation within the graine more aif- 
ficult. There are 5 figures and 16 references: 15 Soviet-bloc and 
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Ao 25920 $/126/61/012/001/012/020 

1%.€200 E193/E480 

AUTHORS: Pavlov, V.A., Gaydukov, M,G., Noskova, N.I. 
Mel'nikova, V.V. 

TITLE: The role of slip and diffusion in plastic deformation 


during creep of nickel-copper alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.1, 
pp.97-107 


TEXT: This paper was presented at the session of the Nauchnyy 
sovet po probleme prochnosti i plastichnosti tverdykh tel AN SSSR 
(Scientific Council on the Problems of Strength and Plasticity of 
Solids AS USSR) in June 1960. 

Slip or diffusion constitute the two possible mechanisms of plastic 
deformation, No agreement has been reached regarding the 
mechanism of plastic deformation in creep. According to one 
school of thought represented by S.N.Zhurkov, the diffusion 
processes play no significant part in plastic deformation in creep, 
an opposite view being held by the other school of thought 
represented by B.Ya.Pines, Since both these opinions are based on 
experimental data, the most likely explanation of this apparent 
contradiction is that either mechanism can operate depending on the 
Card 1/8 
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conditions of stress and temperature, and the object of the present 
investigation was to study the effect of these two factors on the 
mechanism of plastic deformation in creep of Ni-Cu alloys. The 
Ni-~Cu system was chosen for this purpose because (a) an increase in 
the Cu content in Cu-Ni alloys brings about a decrease in the 
elastic modulus and the characteristic temperature of these alloys 
and an increase in the magnitude of the static distortions of the 
crystal lattice and (b) the activation energy for diffusion of 
copper in nickel is almost 1.5 times higher than that for self- 
diffusion of pure nickel, the former amounting to 35000 to 

40000 cal/mol. These data indicate that the addition of Cu to 

Ni decreases the interatomic bond forces and, consequently, 
increases the intensity of the diffusion processes, even at 
relatively low temperatures, The vacuum-melted experimental 
alloys, containing 10, 20, 40 and 60% Ni, were prepared from 
99.99% Ni and electrolytic copper containing less than 0.05% 
impurities, The ingots were forged into 18 mm diameter rods from 
which the test pieces, 6 mm in diameter and 50 mm (for creep tests) 
or 100 mm (for stress relaxation tests) long, were prepared, 
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